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Description

Field of the invention

[0001] The invention belongs to the technical field of
air conditioning, in particular to the control of an air con-
ditioner, more specifically, is a control method involving
the heating operation of an air conditioner.

Description of the Related Art

[0002] In the prior art, the standard way for an air con-
ditioner to adjustindoor temperature is to control the com-
pressor running at frequencies according to the differ-
ence between detected temperature input by an intake
air sensor and a target temperature set by the user, that
is to say, to stabilize the room temperature by enabling
the compressor running at different frequencies. But in
this model, the detected temperature of the intake air
sensor is regarded as the room temperature: if the de-
tected temperature of the intake air sensor reaches the
target value, it is deemed that the room temperature
reaches the target temperature. In practice, because the
intake air sensor of air conditioner, especially the wall-
mounted type, is arranged at a high position, the detected
temperature is higher than the average temperature as
the air conditioner running at heating mode, and therefore
the frequency of the compressor may be reduced before
reaching the target temperature, which further causes
the average room temperature, particularly the temper-
ature of area where people stay are lower than the target
temperature set by the user. This situation may exert
negative effect on the overall heating performance of air
conditioner and the room environment may fail to meet
the human comfort requirements.

CN106288239 discloses a control method according to
the preamble of claim 1. The control method comprises
the following steps of comparing real-time indoor tem-
perature with an indoor temperature target value, and
judging whether the real-time indoor temperature meets
the conditions of comfortable indoor temperature or not,
if not, controlling an indoor fan to operate at a set rotating
speed, and if so, acquiring real-time air outlet tempera-
ture of the air conditioner or real-time temperature of an
indoor unit coiled pipe, and calculating a real-time air
outlet temperature difference between the real-time air
outlet temperature of the air conditioner and an air outlet
temperature target value or calculating a real-time coiled
pipe temperature difference between the real-time tem-
perature of the indoor unit coiled pipe and a coiled pipe
temperature target value; determining real-time rotating
speed and real-time frequency based on the real-time air
outlet temperature difference and the real-time coiled
pipe temperature difference, controlling the indoor fan to
operate at the real-time rotating speed, and controlling a
compressor to operate at the real-time frequency. By ap-
plying the control method disclosed by the invention, the
problems of inaccurate air speed and temperature ad-
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justment and poor comfortableness experience of an ex-
isting air conditioner can be solved.

[0003] The object of the presentinvention is to provide
a control method for heating operation of air conditioner,
which improves the heating performance of the air con-
ditioner by increasing the outlet temperature of air.

Summary of the invention

[0004] In accordance with the present invention, the
above and other objects can be accomplished by a heat-
ing mode control method according to claim 1.

[0005] As the method described above, for an air con-
ditioner in which the user is not allowed manually adjust-
ing the setwind speed, during the coil temperature control
process includes:

[0006] If the coil temperature difference is less than
the first coil temperature difference threshold, performing
the frequency control on the compressor in which the first
target frequency is used as the target frequency and re-
ducing the wind speed of the indoor fan; wherein the first
coil temperature difference threshold is less than 0°C;
[0007] If the coil temperature difference is greater than
the second coil temperature difference threshold, per-
forming the frequency control on the compressorin which
the first target frequency is used as the target frequency
and increasing the wind speed of the indoor fan; wherein
the second coil temperature difference threshold is great-
er than 0°C;

[0008] If the coil temperature difference is not greater
than the second coil temperature difference threshold,
performing the frequency control on the compressor in
which the first target frequency is used as the target fre-
quency and maintaining the wind speed of the indoor fan
unchanged.

Effects of the invention

[0009] Compared with the prior art, according to the
control method for heating operation of air conditioner
disclosed by the present invention, when the indoor tem-
perature difference reaches the set indoor temperature
difference range, or the indoor temperature is close to
the indoor target temperature, the coil temperature con-
trol process is being performed in which the compressor
frequency is controlled on the basis of the indoor caoil
temperature and the coil target temperature instead of
the room temperature. With a reasonable preset coil tar-
get temperature, it is possible to obtain a higher com-
pressor operating frequency on the basis of the indoor
coil temperature and the coil target temperature under
the condition that the indoor temperature is close to the
indoor target temperature. The compressor running at a
higher frequency could increase the indoor coil temper-
ature. The increased indoor coil temperature could fur-
ther increase the outlet air temperature of the indoor unit
to make the room temperature comparatively higher. Ac-
cordingly, the compressor could avoid running at a re-
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duced frequency because the detected is mistaken for
reaching the target temperature to prevent the problem
that the room temperature is lower than the set target
temperature, therefore improving the heating perform-
ance of air conditioner.

[0010] Advantages and features of the present disclo-
sure and methods for accomplishing the same will be
more clearly understood from exemplary embodiments
described below with reference to the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIG.1 is a flow chart showing an embodiment of a
heating mode control method of an air conditioner
according to an embodiment of the present inven-
tion;

FIG.2 is a flow chart showing another embodiment
of a heating mode control method of an air condi-
tioner according to the present invention;

Figure 3 is a flow chart according to the invention
showing a coil temperature control process in FIG.
1 and FIG.2;

Figure 4 is a flow chart not according to the invention
showing another coil temperature control process in

FIG. 1 and FIG.2.

Detailed description of the embodiments

[0012] The present invention will be further described
in detail below with reference to the drawings and em-
bodiments.

[0013] FIG. 1 is a flow chart showing an embodiment
of acontrol method for heating operation of air conditioner
based on the present invention.

[0014] Inthis embodiment, the heating operation of air
conditioner is achieved by the following steps:

[0015] Step 101: obtaining an indoor temperature and
calculating the difference between the indoor tempera-
ture and an indoor target temperature to obtain an indoor
temperature difference as air conditioner running at heat-
ing mode.

[0016] Whereintheindoortemperature refersto areal-
time indoor temperature of the room where the indoor
unit of air conditioner is arranged measured at a sampling
rate as the air conditioner running at heating mode; the
indoor temperature could be obtained by those means
already available to the public, such as using a temper-
ature sensor disposed at or near the air inlet of the air
conditioner to detect an inlet air temperature and using
the inlet air temperature as the indoor temperature. The
indoor target temperature is a desired temperature set
by the user, or a recommended temperature calculated
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by the algorithm of the air conditioner, or a default value
stored in the air conditioner representing a desired room
temperature. The difference between the indoor temper-
ature and the indoor target temperature is defined as the
indoor temperature difference.

[0017] Step 102: Performing a coil temperature control
process as the indoor temperature difference in a set
indoor temperature difference range.

[0018] Wherein the set indoor temperature difference
range is a known temperature range, if the indoor tem-
perature difference is in the set indoor temperature
range, itindicates that the indoor temperature is close to
the indoor target temperature. Under this condition, the
coil temperature control process is being performed; to
be specific, it includes: obtaining an indoor coil temper-
ature and controlling the frequency of the compressor
according to the difference between the indoor coil tem-
perature and a coil target temperature.

[0019] Wherein the indoor coil temperature is a real-
time coil temperature of the heat exchanger in the indoor
unit of air conditioner, which could be detected at a set
sampling rate by a temperature sensor disposed at the
heat exchanger in the indoor unit of air conditioner; the
coil target temperature is a desired temperature of the
heat exchanger coil in the indoor unit of air conditioner
aimed for, which could be a default temperature value
preset in the control program in manufacturing, or a tem-
perature value set by the user of the air conditioner. If
the user hopes to set the coil target temperature, the air
conditioner will provide with a recommended value. Both
of the preset coil target temperature and the recommend-
ed coil target temperature are in the range from 42°C to
56°C, and preferably 50°C.

[0020] As apreferred embodiment, the frequency con-
trol of the compressor of the air conditioner according to
the indoor coil temperature and the coil target tempera-
ture includes:

[0021] Calculating the difference between the indoor
coil temperature and the coil target temperature to obtain
a coil temperature difference; performing a coil temper-
ature PID calculation to obtain a first target frequency
according to the coil temperature difference; performing
a frequency control on the compressor in which the first
target frequency is used as the target frequency; wherein
the specific coil temperature PID calculation algorithm to
obtain a first target frequency could refer to the PID cal-
culation algorithm used in the prior art in which the target
frequency of the compressor is calculated according to
room temperature; wherein an initial frequency of the coil
temperature PID calculation is a preset initial frequency.
Preferably, the initial frequency of the coil temperature
PID calculation is the frequency of the compressor meas-
ured as the indoor temperature difference reaching the
set indoor temperature difference range to perform the
coil temperature control process.

[0022] The coil temperature control process according
to the invention also includes the steps shown in the flow
chart of FIG. 3. The flow chart of FIG. 4 shows the steps
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of a coil temperature control process not according to the
invention.

[0023] According to the control method for heating op-
eration of air conditioner disclosed by the embodiment,
when the indoor temperature difference reaches the set
indoor temperature difference range, or the indoor tem-
perature is close to the indoor target temperature, the
coil temperature control process is being performed in
which the compressor frequency is controlled on the ba-
sis of the indoor coil temperature and the coil target tem-
perature instead of the room temperature. With a rea-
sonable preset coil target temperature, it is possible to
obtain a higher compressor operating frequency on the
basis of the indoor coil temperature and the coil target
temperature under the condition that the indoor temper-
ature is close to the indoor target temperature. The com-
pressor running at a higher frequency could increase the
indoor coil temperature. The increased indoor coil tem-
perature could further increase the outlet air temperature
of the indoor unit to make the room temperature compar-
atively higher. Accordingly, the compressor could avoid
running at a reduced frequency because the detected is
mistaken for reaching the target temperature to prevent
the problem that the room temperature is lower than the
set target temperature, therefore improving the heating
performance of air conditioner.

[0024] FIG. 2 is a flow chart showing another embod-
iment of a control method for heating operation of air
conditioner according to the present invention.

[0025] AsshowninFIG. 2, the control method for heat-
ing operation of air conditioner includes the following
steps:

[0026] Step 201: obtaining an indoor temperature and
calculating the difference between the indoor tempera-
ture and an indoor target temperature to obtain an indoor
temperature difference as air conditioner running at heat-
ing mode.

[0027] The parameter definition and the specific proc-
ess of the Step 201 could be referred to the detailed de-
scription of the embodiment shown in FIG. 1.

[0028] Step 202: determining whether the indoor tem-
perature difference is in a set indoor temperature differ-
encerange; ifitis in the set indoor temperature difference
range, performing Step 203; otherwise, performing Step
204.

[0029] Step 203: performing a coil temperature control
process as the indoor temperature difference is in the set
indoor temperature difference range.

[0030] In this embodiment, the setindoor temperature
difference range is [-t1°C, t2°C], wherein t1 and t2 satis-
fying: 0 < t1< t2; as an example, t1=0.5°C, t2=3°C; such
that if the indoor temperature is lower than the indoor
target temperature and the indoor temperature is lower
than the indoor target temperature by 0.5°C or less, per-
forming the coil temperature control process; and also if
the indoor temperature is higher than the indoor target
temperature and the indoor temperature is higher than
the indoor target temperature by 3°C or more, performing
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the coil temperature. The constraint condition that t2 is
greater than t1 is to extend the coil temperature control
process to avoid the situation that the compressor stops
running as reaching the indoor target temperature in a
very short time, which may exert a negative effect on the
heating effect of the air conditioner

[0031] The coil temperature control process according
to the invention also includes the steps shown in the flow
chart of FIG. 3. The flow chart of FIG. 4 shows the steps
of a coil temperature control process not according to the
invention.

[0032] Step 204: determining whether the indoor tem-
perature difference is lower than -t1°C if in Step 202 it is
determined that the indoor temperature difference is not
in the set indoor temperature difference range; if the in-
door temperature difference is lower than -t1°C, perform-
ing Step 205; otherwise, performing Step 206.

[0033] Step 205: performing a room temperature con-
trol process if the indoor temperature is less than -t1°C
and controlling an indoor fan to run at a set wind speed.
[0034] Wherein if it is determined that the indoor tem-
perature difference is less than -t1°C in Step 204, it indi-
cates that the current indoor temperature is far less than
the indoor target temperature; under this condition a
room temperature control process is performed, in which
the control of the compressor frequency is based on the
indoor temperature and the indoor target temperature.
In this preferred embodiment the room temperature con-
trol process includes: performing a room temperature
PID calculation to obtain a second target frequency ac-
cording to the indoor temperature difference, performing
a frequency control on the compressor of air conditioner
in which the second target frequency is used as the target
frequency; in the meanwhile controlling an indoor fan to
run at a set wind speed as performing the indoor tem-
perature control process.

[0035] Step 206: controlling the compressor to running
at a minimum frequency if the indoor temperature is not
less than -t1°C and controlling the indoor fan to run at a
minimum wind speed.

[0036] Wherein if it is determined that the indoor tem-
perature difference is not less than -t1°C in Step 204, it
indicates that the current indoor temperature is greater
than t2°C because in Step 202, it was determined that
the indoor temperature difference does not belong to the
set indoor temperature difference range [-t1°C, t2°C],
such that the indoor temperature is much higher than the
indoor target temperature; under this condition, the com-
pressor will be controlled to operate at the minimum fre-
quency, and the indoor fan will be controlled to operate
at the minimum wind speed, thereby achieving a warm
and comfortable adjustment effect and saving energy at
the same time.

[0037] FIG. 3 shows aflow chartof the coil temperature
control process included in FIG. 1 and FIG. 2; the flow
chart specifically depicts the process for adjusting the
wind speed and frequency in the situation that the user
is not allowed to adjust preset wind speed manually.
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[0038] AsshowninFIG. 3, the coil temperature control
process comprises:

[0039] Step 301: Calculating the difference between
the indoor coil temperature and the coil target tempera-
ture to obtain a coil temperature difference; performing
a coil temperature PID calculation to obtain a first target
frequency according to the coil temperature difference.
[0040] The parameter definition and the specific proc-
ess of the Step 301 could be referred to the detailed de-
scription of the embodiment shown in FIG. 1.

[0041] Step 302: determining whether the coil temper-
ature difference is less than a first coil temperature dif-
ference threshold; if the coil temperature difference is
less than the first coil temperature difference threshold,
performing Step 303; otherwise, performing Step 304.
[0042] The first coil temperature difference threshold
is a preset temperature threshold, and the first coil tem-
perature difference threshold is less than 0°C, which is
a threshold temperature that defines how much smaller
the coil temperature is compared to the coil target tem-
perature; as an example, the first coil temperature differ-
ence threshold could be set as -0.6°C.

[0043] Step 303: performing the frequency control on
the compressor in which the first target frequency is used
as the target frequency and reducing the wind speed of
the indoor fan in the meanwhile.

[0044] Wherein if in Step 302 it was determined that
the coil temperature difference is less than the first coil
temperature difference threshold, itindicates that the cur-
rent coil temperature is less than the coil target temper-
ature and the difference between the current coil tem-
perature and the coil target temperature is comparatively
obvious, and the current coil temperature is much lower
than expected. In order to increase the coil temperature
to the coil target temperature in a shorter time, the first
target frequency is used as the target frequency to control
the compressor, and the wind speed of the air conditioner
indoor fan is lowered so as to reduce the heat exchange
of the coil.

[0045] Step 304: determining whether the coil temper-
ature difference is greater than a second coil temperature
difference threshold; if the coil temperature difference is
greater than the second coil temperature difference
threshold, performing Step 306; otherwise, performing
Step 305.

[0046] If in the Step 302 it is determined that the coil
temperature difference is not less than the first coil tem-
perature difference threshold, it is further determined
whether the coil temperature difference is greater than
the second coil temperature difference threshold. The
second coil temperature difference threshold is also a
preset temperature threshold. The second coil tempera-
ture difference threshold is greater than 0°C, which is a
threshold temperature that defines how much greater the
coil temperature is compared to the coil target tempera-
ture; as an example, the second coil temperature differ-
ence threshold could be set as 0.6 °C.

[0047] Step 305: performing the frequency control on
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the compressor in which the first target frequency is used
as the target frequency and maintaining the wind speed
of the indoor fan unchanged in the meanwhile.

[0048] Ifitis determined in Step 304 that the coil tem-
perature difference is not greater than the second coil
temperature difference threshold, and further because it
is determined in Step 302 that the coil temperature dif-
ference is not less than the first coil temperature differ-
ence threshold, it indicates that the coil temperature is
close to the coil target temperature. Under this condition,
the first target frequency is used as the target frequency
to control the compressor; and in the meanwhile, the wind
speed of the indoor fan is being maintained unchanged,
such that it could achieve a comfortable heating effect
and there is no need to compensate the heating effect
by adjusting the wind speed of the indoor fan.

[0049] Step 306: performing the frequency control on
the compressor in which the first target frequency is used
as the target frequency and increasing the wind speed
of the indoor fan in the meanwhile.

[0050] If it is determined in the Step 304 that the coil
temperature difference is greater than the second coil
temperature difference threshold, itindicates that the cur-
rent coil temperature is higher than the coil target tem-
perature and the difference between the coil temperature
and the coil targettemperature is obvious, and the current
coil temperature is too high. In order to reduce the coil
temperature to the coil target temperature as soon as
possible, the first target frequency is used as the target
frequency to control the compressor; and in the mean-
while, the wind speed of the air conditioner indoor fan is
increased to accelerate the heat exchange of the coil.
[0051] FIG.4 shows aflow chart of the coil temperature
control process not according to the invention included
in FIG. 1 and FIG. 2; the flow chart specifically depicts
the process for adjusting the wind speed and frequency
in the situation that the user is allowed to adjust preset
wind speed.

[0052] AsshowninFIG. 4, the coil temperature control
process comprises:

[0053] Step 401: Calculating the difference between
the indoor coil temperature and the coil target tempera-
ture to obtain a coil temperature difference; performing
a coil temperature PID calculation to obtain a first target
frequency according to the coil temperature difference.
[0054] The parameter definition and the specific proc-
ess of the Step 401 could be referred to the detailed de-
scription of the embodiment shown in FIG. 1.

[0055] Step 402: determining whether the coil temper-
ature difference is less than a first coil temperature dif-
ference threshold; if the coil temperature difference is
less than the first coil temperature difference threshold,
performing Step 403, or Step 404, or Step 405; otherwise,
performing Step 406.

[0056] The first coil temperature difference threshold
is a preset temperature threshold, and the first coil tem-
perature difference threshold is less than 0°C, which is
a threshold temperature that defines how much smaller
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the coil temperature is compared to the coil target tem-
perature; as an example, the first coil temperature differ-
ence threshold could be set as -0.6°C. If the coil temper-
ature difference is less than the first coil temperature dif-
ference threshold, it indicates that the current coil tem-
perature is less than the coil target temperature and the
difference between the current coil temperature and the
coil target temperature is obvious and the current coil
temperature is comparatively low. In order to achieve a
more comfort heating effect, it requires raising the coil
temperature to the coil target temperature as soon as
possible. Considering that the user may adjust the indoor
unit set wind speed during the coil temperature control
process, the control process of Step 403 or Step 404 or
Step 405 will be employed depending on whether the set
wind speed is changed.

[0057] Step403: Enabling the indoor fan to run at a set
wind speed if the set wind speed is lower than the current
wind speed and performing the frequency control on the
compressor in which the first target frequency is used as
the target frequency.

[0058] Under the condition that the coil temperature
difference is less than the first coil temperature difference
threshold, if the set wind speed becomes smaller, it in-
dicates that the user manually reduce the set wind speed.
Since the coil temperature difference is less than the first
coil temperature difference threshold, such that the cur-
rent coil temperature is also less than the coil target tem-
perature, in order to raise the coil temperature to the coil
target temperature as soon as possible, it is helpful to
reduce the wind speed of the indoor fan, and the user as
well operate the same way to decrease the wind speed
ofthe indoor unit. Therefore, for balancing the user’s con-
trollability and heating comfort, the indoor unit is being
controlled to operate at the set wind speed after being
reduced. Similarly, the first target frequency is used as
the target frequency to control the compressor.

[0059] Step 404: Enabling the indoor fan to run at a set
wind speed if the setwind speed is higher than the current
wind speed and performing the frequency control on the
compressor in which the sum of the first target frequency
and a compensation frequency is used as the target fre-
quency.

[0060] Under the condition that the coil temperature
difference is less than the first coil temperature difference
threshold, if the set wind speed becomes higher, it indi-
cates thatthe user manually increase the set wind speed.
Since the coil temperature difference is less than the first
coil temperature difference threshold, such that the cur-
rent coil temperature is also less than the coil target tem-
perature, in order to raise the coil temperature to the coil
target temperature as soon as possible, it is helpful to
reduce the wind speed of the indoor fan, but the user
oppositely operate the other way to increase the wind
speed of the indoor unit. Therefore, for balancing the us-
er’s controllability and heating comfort, the indoor unit is
being controlled to operate at a set wind speed after being
increased. On the other hand, in order to still raise the
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coil temperature to the coil target temperature as soon
as possible, it still needs to perform a mandatory frequen-
cy control on the compressor: firstly, calculating the sum
of the first target frequency obtained in Step 401 and a
compensation frequency, and secondly, performing the
frequency control on the compressor in which the sum
of the first target frequency and the compensation fre-
quency is used as the target frequency, wherein the com-
pensation frequency is greater than OHz, which is a pre-
set frequency value and could be set within a preset
range from 3Hz to 10Hz. In this way, the first target fre-
quency calculated from the coil temperature PID algo-
rithm is being compensated, so that the frequency of the
compressor is being increased for raising the coil tem-
perature to the coil target temperature in a shorter time
and the heating effect is improved.

[0061] Step 405: Enabling the indoor fan to run at a
wind speed that is the difference between the set wind
speed and a compensated wind speed if the set wind
speed is maintained unchanged and performing the fre-
quency control on the compressor in which the first target
frequency is used as the target frequency.

[0062] Under the condition that the coil temperature
difference is less than the first coil temperature difference
threshold, ifthe setwind speed is maintained unchanged,
it indicates that the user does not manually adjust the
wind speed. Therefore, it is helpful to raise the coil tem-
perature to the coil target temperature in a shorter time
by means of reducing the wind speed of the indoor fan.
To be specific, calculating the difference between the
current set wind speed and a compensated wind speed
and enabling the indoor fan to run at the wind speed with
the value equal to the wind speed difference and per-
forming the frequency control on the compressorin which
the first target frequency is used as the target frequency.
Wherein, the compensated wind speed is a preset value
higher than Orpm. The wind speed compensation could
reduce the current wind speed of the indoor fan so as to
suppress heat transfer from the coil and enable the coil
temperature to rise to the coil target temperature in a
shorter time.

[0063] Step 406: determining whether the coil temper-
ature difference is greater than the a second coil temper-
ature difference threshold; if it is determined that the coil
temperature difference is greater than the second coil
temperature difference threshold, performing Step 407
or Step 408 or Step 406; otherwise performing Step 410.
[0064] Wherein if in Step 402 it is determined that the
coil temperature difference is equal to or greater than the
first coil temperature difference threshold, it requires to
further determine whether the coil temperature difference
is greater than a second coil temperature difference
threshold. The second coil temperature difference
threshold is also a preset temperature threshold which
is greater than 0°C and itindicates how much greater the
coil temperature is compared to the coil target tempera-
ture, as an example, the second coil temperature differ-
ence could be set as 0.6°C.
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[0065] If the coil temperature difference is greater than
the second coil temperature difference threshold, it indi-
cates that the current coil temperature is higher than the
coil target temperature and the difference between the
current coil temperature and the coil target temperature
is obvious and the current coil temperature is compara-
tively high. In order to achieve a more comfort heating
effect, it requires reducing the coil temperature to the coil
target temperature as soon as possible. Considering that
the user may adjust the indoor unit set wind speed during
the coil temperature control process, the control process
of Step 407 or Step 408 or Step 409 will be employed
depending on whether the set wind speed is changed.
[0066] Step407: Enabling the indoor fan to run at a set
wind speed if the setwind speed is higher than the current
wind speed and performing the frequency control on the
compressor in which the first target frequency is used as
the target frequency.

[0067] Under the condition that the coil temperature
difference is greater than the second coil temperature
difference threshold, if the set wind speed becomes
greater, it indicates that the user manually increase the
set wind speed. Since the coil temperature difference is
greater than the second coil temperature difference
threshold, such that the current coil temperature is also
greater than the coil target temperature, in order to re-
duce the coil temperature to the coil target temperature
as soon as possible, it is helpful to increase the wind
speed of the indoor fan, and the user as well operate the
same way to increase the wind speed of the indoor unit.
Therefore, for balancing the user’s controllability and
heating comfort, the indoor unit is being controlled to op-
erate ata set wind speed after being increased. Similarly,
the first target frequency is used as the target frequency
to control the compressor.

[0068] Step 408: Enabling the indoor fan to run at a set
wind speed if the set wind speed is lower than the current
wind speed and performing the frequency control on the
compressor in which the difference between the first tar-
get frequency and a compensation frequency is used as
the target frequency.

[0069] Under the condition that the coil temperature
difference is greater than the second coil temperature
difference threshold, if the set wind speed becomes
smaller, itindicates that the user manually reduce the set
wind speed. Since the coil temperature difference is
greater than the first coil temperature difference thresh-
old, such that the current coil temperature is also greater
than the coil target temperature, in order to reduce the
coil temperature to the coil target temperature as soon
as possible, it is helpful to increase the wind speed of the
indoor fan, but the user oppositely operate the other way
to decrease the wind speed of the indoor unit. Therefore,
for balancing the user’s controllability and heating com-
fort, the indoor unit is being controlled to operate at a set
wind speed after being decreased. On the other hand, in
order to still reduce the coil temperature to the coil target
temperature as soon as possible, it still needs to perform
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amandatory frequency control on the compressor: firstly,
calculating the difference of the first target frequency ob-
tained in Step 401 and a compensation frequency, and
secondly, performing the frequency control on the com-
pressor in which the difference of the first target frequen-
cy and the compensation frequency is used as the target
frequency, In this way, the first target frequency calcu-
lated from the coil temperature PID algorithm is being
compensated, so that the frequency of the compressor
is being decreased for reducing the coil temperature to
the coil target temperature in a shorter time and the heat-
ing effect is improved.

[0070] Step 409: Enabling the indoor fan to run at a
wind speed thatis the sum of the set wind speed and the
compensated wind speed if the set wind speed is main-
tained unchanged and performing the frequency control
on the compressor in which the first target frequency is
used as the target frequency.

[0071] Under the condition that the coil temperature
difference is greater than the second coil temperature
difference threshold, if the set wind speed is maintained
unchanged, it indicates that the user does not manually
adjust the wind speed. Therefore, it is helpful to reduce
the coil temperature to the coil target temperature in a
shorter time by means of increasing the wind speed of
the indoor fan. To be specific, calculating the sum of the
current set wind speed and the compensated wind speed
and enabling the indoor fan to run at the wind speed with
the value equal to the sum and performing the frequency
control on the compressor in which the first target fre-
quency is used as the target frequency. The wind speed
compensation could increase the current wind speed of
the indoor fan so as to accelerate heat transfer from the
coil and enable the coil temperature to decrease to the
coil target temperature in a shorter time.

[0072] Step 410: performing the frequency control on
the compressor in which the first target frequency is used
as the target frequency and the wind speed of the indoor
fan is maintained unchanged.

[0073] If those are determined in the Step 406 that the
coil temperature difference is less than or equal to the
second coil temperature difference threshold, and in the
Step 402 the coil temperature difference is greater than
or equal to the first coil temperature difference threshold,
it indicates that the coil temperature and the coil target
temperature are very close. Under this condition the first
targetfrequencyis used as the target frequency to control
the compressor and the wind speed of the indoor fan is
maintained unchanged and a comfortable heating effect
could be achieved with no need of extra adjustment on
the wind speed or frequency.

Claims

1. A heating mode control method of an air conditioner,
comprising:
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obtaining an indoor temperature and calculating
the difference between the indoor temperature
and an indoor target temperature to obtain an
indoor temperature difference as air conditioner
running at heating mode;

performing a coil temperature control process
as the indoor temperature difference in a set in-
door temperature difference range, wherein the
coil temperature control process including:

obtaining an indoor coil temperature and
controlling the frequency of the compressor
accordingto the indoor coil temperature and
a coil target temperature;

wherein the control of the compressor fre-
quency according to the indoor coil temper-
ature and the coil target temperature includ-

ing:

calculating the difference between the
indoor coil temperature and the coil tar-
get temperature to obtain a coil temper-
ature difference;

performing a coil temperature PID cal-
culation to obtain a first target frequen-
cy according to the coil temperature dif-
ference; and

performing a frequency control on the
compressor in which the first target fre-
quency is used as the target frequency;

the method being characterized in that:

in the coil temperature control process
includes;

if the coil temperature difference is less
than a first coil temperature difference
threshold, performing the frequency
control on the compressor in which the
first target frequency is used as the tar-
get frequency and reducing the wind
speed ofthe indoor fan; wherein the first
coil temperature difference threshold is
less than 0°C;

if the coil temperature difference is
greater than a second coil temperature
difference threshold, performing the
frequency control on the compressor in
which the first target frequency is used
as the target frequency and increasing
the wind speed of the indoor fan; where-
in the second coil temperature differ-
ence threshold is greater than 0°C;

if the coil temperature difference is not
greater than the second coil tempera-
ture difference threshold, performing
the frequency control on the compres-
sor in which the first target frequency is
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14

used as the target frequency and main-
taining the wind speed of the indoor fan
unchanged.

Patentanspriiche

1.

Heizmodusregelungsverfahren einer Klimaanlage,
umfassend:

Erhalten einer Innenraumtemperatur und Be-
rechnen der Differenz zwischen der Innenraum-
temperatur und einer Innenraum-Solltempera-
tur, um eine Innenraumtemperaturdifferenz zu
erhalten, wenn die Klimaanlage im Heizmodus
lauft;

Ausfilhren eines Rohrschlangentemperatur-
Regelungsprozesses, wenn die Innenraumtem-
peraturdifferenz in einem eingestellten Innen-
raumtemperaturdifferenzbereich liegt, wobei
der Rohrschlangentemperatur-Regelungspro-
zess Folgendes umfasst:

Erhalten einer Innenraum-Rohrschlangen-
temperatur und Regeln der Frequenz des
Verdichters gemal der Innenraum-Rohr-
schlangentemperatur und einer Rohr-
schlangen-Solltemperatur;

wobeidie Regelung der Verdichterfrequenz
gemal der Innenraum-Rohrschlangentem-
peratur und der Rohrschlangen-Solltempe-
ratur Folgendes umfasst:

Berechnen der Differenz zwischen der
Innenraum-Rohrschlangentemperatur
und der Rohrschlangen-Solltempera-
tur, um eine Rohrschlangentempera-
turdifferenz zu erhalten;

Ausfiihren einer PID-Berechnung der
Rohrschlangentemperatur zum Erhal-
ten einer ersten Sollfrequenz geman
der  Rohrschlangentemperaturdiffe-
renz; und

Ausfiihren einer Frequenzregelung an
dem Verdichter, bei der die erste Soll-
frequenz als die Sollfrequenz verwen-
det wird;

wobei das Verfahren dadurch gekenn-
zeichnet ist, dass:

der Rohrschlangentemperatur-Regelungs-
prozess Folgendes umfasst:

wenn die Rohrschlangentemperatur-
differenz kleiner als ein erster Rohr-
schlangentemperaturdifferenz-

Schwellenwert ist, Ausfiihren der Fre-
quenzregelung an dem Verdichter, bei
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der die erste Sollfrequenz als die Soll-
frequenz verwendet wird, und Verrin-
gern der Windgeschwindigkeit des In-
nenraumlUifters; wobei der erste Rohr-

16

température de serpentin cible pour ob-
tenir une différence de température de
serpentin ;

la réalisation d’un calcul PID de tempé-

schlangentemperaturdifferenz- 5 rature de serpentin pour obtenir une
Schwellenwert kleiner als 0 °C ist; premiére fréquence cible en fonction de
wenn die Rohrschlangentemperatur- la différence de température de
differenz groRer als ein zweiter Rohr- serpentin ; et

schlangentemperaturdifferenz- la réalisation d’'une commande de fré-
Schwellenwert ist, Ausfihren der Fre- 10 quence sur le compresseur dans lequel

quenzregelung an dem Verdichter, bei
der die erste Sollfrequenz als die Soll-
frequenz verwendet wird, und Erhéhen

la premiére fréquence cible est utilisée
en tant que fréquence cible ;

der Windgeschwindigkeit des Innen-
raumlifters; wobei der zweite Rohr- 715
schlangentemperaturdifferenz-

le procédé étant caractérisé en ce que :
le procédé de régulation de température de
serpentin comprend les étapes suivantes :

Schwellenwert gréer als 0 °C ist;
wenn die Rohrschlangentemperatur-
differenz nicht groRer als der zweite

le calcul de la différence entre la tem-
pérature de serpentin intérieure et la

10

si la différence de température de ser-
pentin est inférieure a un premier seuil

Rohrschlangentemperaturdifferenz- 20 de différence de température de ser-
Schwellenwert ist, Ausfilhren der Fre- pentin, I'exécution de la commande de
quenzregelung an dem Verdichter, bei fréquence sur le compresseur dans le-
der die erste Sollfrequenz als die Soll- quel la premiere fréquence cible est uti-
frequenz verwendet wird, und unveran- lisée en tant que fréquence cible et la
dertes Beibehalten der Windgeschwin- 25 réduction de la vitesse de soufflerie du
digkeit des Innenraumlifters. ventilateurintérieur ;danslequelle pre-
mier seuil de différence de température
de serpentin est inférieur a 0 °C ;
Revendications si la différence de température de ser-
30 pentin est supérieure a un second seuil
Procédé de commande d’'un mode chauffant d’'un de différence de température de ser-
climatiseur, comprenant : pentin, I'exécution de la commande de
fréquence sur le compresseur dans le-
I'obtention d’une température intérieure et le cal- quel la premiere fréquence cible est uti-
cul de la différence entre la température inté- 35 lisée comme fréquence cible et I'aug-
rieure et une température intérieure cible pour mentation de la vitesse de soufflerie du
obtenir une différence de température intérieure ventilateur intérieur ; dans lequel le se-
lorsque le climatiseur fonctionne en mode cond seuil de différence de températu-
chauffant ; re de serpentin est supérieur a 0 °C ;
I'exécution d’'un procédé de régulation de tem- 40 si la différence de température de ser-
pérature de serpentin lorsque la différence de pentin n’est pas supérieure au second
température intérieure est dans une plage de seuil de différence de température de
différence de température intérieure définie, serpentin, 'exécution de la commande
dans lequel le procédé de régulation de tempé- de fréquence sur le compresseur dans
rature de serpentin comprend : 45 lequel la premiére fréquence cible est
utilisée en tant que fréquence cible et
'obtention d’'une température de serpentin le maintien de la vitesse de soufflerie
intérieure et la commande de la fréquence du ventilateur intérieur inchangée.
du compresseur en fonction de la tempéra-
ture de serpentin intérieure et d’'une tempé- 50
rature de serpentin cible ;
dans lequel la commande de la fréquence
de compresseur en fonction de la tempéra-
ture de serpentin intérieure et de la tempé-
rature de serpentin cible comprend : 55
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obtaining an indoor temperature and calculating the difference between the
indoor temperature and an indoor target temperature to obtain an indoor
temperature difference as air conditioner running at heating mode

™~ 101

4

performing a coil temperature control process as the indoor temperature
difference in a set indoor temperature difference range

™~ 102

FIG.1
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obtaining an indoor temperature and calculating the difference between the
indoor temperature and an indoor target temperature to obtain an indoor ">~ 201
temperature difference as air conditioner running at heating mod
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performing a coil
temperature control
process

the indoor temperature difference in a sef
indoor temperature difference range?

the indoor temperature
difference<<-t1°C?

202

204

203

performing a room
temperature control
process and controlling the
indoor fan to run at a set

controlling t}‘1:: COMpressor
to running at a minimum

frequency and controlling
the indoor fan to run at a

wind speed minimum wind speed
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FIG.2
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calculating the difference between the indoor coil temperature and the coil
target temperature to obtain a coil temperature difference and performing a
coil temperature PID calculation to obtain a first target frequency according

to the coil temperature difference

~_— 301

4

¢ coil temperature difference is less than the
st coil temperature difference threshold

302

performing the frequency
control on the compressor in
which the first target frequency
is used as the target frequency
and reducing the wind speed of
the indoor fan

(

303

performing the frequency
control on the compressor in
which the first target frequency
is used as the target frequency
and maintaining the wind speed
of the indoor fan unchanged

performing tk'le frequency
control on the compressor
in which the first target
frequency is used as the
target frequency and
increasing the wind speed
of the indoor fan

Cas

FIG. 3
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difference

calculating the difference between the indoor coil temperature and the coil target
temperature to obtain a coil temperature difference; performing a coil temperature| ~ 401
PID calculation to obtain a first target frequency according to the coil temperature

A4

4

Enabling the indoor
fan to run at a set
wind speed if the set
wind speed is lower
than the current wind
speed and performing
the frequency control
on the compressor in
which the first target
frequency is used as

Enabling the indoor
fan to run at a set
wind speed if the set
wind speed is higher
than the current wind
speed and performing
the frequency control
on the compressor in
which the sum of the
first target frequency
and a compensation

Enabling the indoor fan
to run at a wind speed
that is the difference
between the set wind
speed and a compensated
wind speed if the set
wind speed is maintained

unchanged and
performing the frequency
control on the

compressor in which the
first target frequency is
used as the target
frequency.

=

405

l

e coil temperature difference is less than the first col
temperature difference threshold

the coil temperature difference is greater than the second ot
temperature difference threshold

406

performing the frequency control on the compressor in which the first
target frequency is used as the target frequency and the wind speed of the
indoor fan is maintained unchanged

410

the target frequency frequency is used as
the target frequency
403 404
A

A 4

Enabling the indoor fan to run at a
set wind speed if the set wind
speed is higher than the current
wind speed and performing the
frequency  control  on  the
compressor in which the first
target frequency is used as the
target frequency.

Enabling the indoor fan to run at a
set wind speed if the set wind
speed is lower than the current
wind speed and performing the
frequency  control on  the
compressor  in  which  the
difference between the first target
frequency and a compensation
frequency is used as the target

¢

407

frequency.

Enabling the indoor fan to run at a
wind speed that is the sum of the
set  wind speed and the
compensated wind speed if the set
wind speed is  maintained
unchanged and performing the
frequency  control on  the
compressor in which the first
target frequency is used as the
target frequency.
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